Section of Surgery President-ERNEST FINCH, M.D., M.S., F.R.C.S. [November 6, 19461 DISCUSSION ON THE TREATMENT OF ACUTE PERITONITIS Mr. John Morley: I propose to discuss in the broadest terms the treatment of acute peritonitis secondary to infection from the hollow viscera, whether that infection is due to military or civil trauma, to the activities of the surgeon, or to the spontaneous processes of disease. I am old enough to remember the period of flushing and purging in acute peritonitis. Irrigating fluid under considerable pressure was poured into the peritoneal cavity with the object of flushing out all infective material. The more enlightened used normal saline in this misguided effort, others used various antiseptic fluids of varying degrees of toxicity, but the result was almost uniformly disastrous. If the patient did not succumb to shock, which was usually profound, the invading organisms were spread through the peritoneum, and the reflex inhibition of intestinal movement was made more complete. Then, warming to his work, the surgeon would attempt to overcome the intestinal paralysis by heroic doses of purgatives, repeated hourly "until something happened". What usually happened was the death of the patient, preceded in some cases by a futile enterostomy. About this period there was a great belief in the efficacy of drainage, and the patient with peritonitis would be left bristling with tubes in various quarters of his abdomen, though Nature soon sealed them off, if she was granted time, and they drained little but their own track.
It was a great step forward when this vigorous and ill-advised flushing was abandoned, and gentle sponging of the peritoneal cavity with swabs rung out of warm normal saline took its place, later to be replaced by suction. Spinal anesthesia, by means of which the surgeon gained the most complete relaxation and ease of access, came into more general use.
But the greatest advance in treatment about this timewas the realization of the important part played in peritonitis by loss of water and sodium chloride from the blood, and the practice of replacing them by normal saline given at first per rectum or subcutaneously, and later by the intravenous route.
A further step forward came with the introduction of the Ryle's tube. Designed for gastric analysis, it was soon applied to gastric and duodenal suction in peritonitis and intestinal obstruction, with great relief from distension and vomiting.
Sir Henry Dale's discovery of the fundamental part played by acetylcholine in the augmentor mechanism of the gut brought about a certain tendency to revert to the fashion of purging in peritonitis, though now the purging was done with a hypodermic syringe. For a time acetylcholine, eserine, or pitressin were largely used in the hope of overcoming the intestinal inertia of peritonitis, but the results were on the whole disappointing, and we soon came back to the practice of relying chiefly on intravenous fluid, gastric or intestinal suction, and avoidance of fluids by the mouth, giving the antibacterial defences of the body a chance to do their beneficent work unhampered. (In milder cases those drugs that stimulate peristalsis undoubtedly have their use.) And then came the crowning mercy of chemotherapy, first with the sulphonamides and later with penicillin.
Principles of treatment.-Since the vast majority of the cases of peritonitis we are called upon to deal with are secondary to perforations of the alimentary tract, I would put first the closure of the perforation. This means most commonly in civil practice, the removal of a perforated appendix or suture of a perforated duodenal ulcer. If the patient is already showing signs of dehydration, intravenous Proceedings of the Royal Society of Medicine saline or plasma, with gastric suction by a Ryle's tube, should be started an hour or two before the operation.
The operation itself, necessary though it is, inevitably adds somewhat to the risk of paralytic ileus. If we examine any case of diffuse peritoneal irritation, such as a perforated duodenal ulcer with widespread escape of duodenal contents into the peritoneum, we find from the first a silent abdomen on auscultation. This silence is not due to paralysis of the gut at first, but to active inhibition of all movements by the splanchnic inhibitory reflex. The afferent nerves of this reflex are the sensory fibres supplying the parietal peritoneum, and the efferent nerves are the sympathetic inhibitory fibres to the gut. It is in essence a beneficent protective mechanism, evolved to prevent diffusion of septic material in the peritoneum by the ceaseless movements of the small intestines. Only later, when the gut is distended with gas and fluid, and aedematous from inflammatory changes and failing circulation, does its wall become truly paralysed, and there comes a stage when the paralysis is irreversible by any treatment and the only end is death. The term paralytic ileus emphasizes this terminal stage. I prefer the term inhibitory ileus which emphasizes the initial stage, when treatment can do some good. Now Nature, in evolving the splanchnic inhibitory reflex, took no account of surgical intervention. Every time we open the abdomen and traumatize the sensory nerve-endings in the parietal peritoneum we bring this reflex into action-hence the post-operative "wind" pains after any abdominal operation. Where peritoneal irritation has already produced an inhibitory ileus, our incision adds to the stimulus and increases the tendency to ileus. The best way to avoid this (though only in part) is to operate under spinal anesthesia, which blocks the inhibitory reflex for the duration of the anesthesia. In proof of this, one may see intestines bathed in pus contracting in active peristalsis, when exposed under a spinal anesthetic, though this does not occur in the later stage of true intestinal paralysis.
There is a fundaniental difference between this inhibitory or paralytic ileus (sometimes, but not very happily, called adynamic ileus), and mechanical ileus. Peritonitis often leads to mechanical ileus by causing fibrinous or fibrous adhesions that result in kinking, torsion or compression of the bowel. Here we do not find at first the silent immobile abdomen, but noisy exaggerated peristalsis and the colicky intermittent central pains of obstruction. Only in the terminal and hopeless stage of mechanical ileus do we find the silent abdomen.
It is in mechanical ileus due to recent adhesions that the Miller-Abbott tube has proved invaluable, provided that one is reasonably sure there is no strangulation of the gut. It is also of great value in inhibitory ileus if one can get it through the pylorus, but this is often very difficult. Happily, however, a Ryle's tube in the stomach with continuous suction, though somewhat less effective than the Miller-Abbott tube, works very well. The use of the Miller-Abbott tube has practically superseded enterostomy.
To return to the operation: It is carried out with the least possible trauma. This means, in addition to spinal anesthesia, an adequate incision, and suction rather than sponging to cleanse the peritoneum of infected fluid.
Should the peritoneum be drained? In perforated peptic ulcer, I have not drained a case (apart from subphrenic abscess) for the last twenty years, and I am sure drainage is unnecessary and likely to give rise to the most dangerous f,rm of adhesions. In peritonitis from a gangrenous appendix, I do not drain the peritoneum unless an abscess cavity is very prone to bleed, and then only for twenty-four or forty-eight hours, but I always drain the contaminated abdominal wall. In general, I believe that drainage of the peritoneum does very little good, and that the peritoneum can be trusted to destroy any organisms that areleftwhentheperforation has been closed and gross fluid sucked out. But when in doubt, there is no great harm in draining for a day or two. 2 124 Section of Surgery Chemotherapy.-While everyone will agree that chemotherapy gives us an additional weapon of great value, there is still no approach to unanimity as to which is the best drug to use, or as to the best manner of its application. Intraperitoneal sulphonamides have been widely used with some very promising results. It will be generally agreed that it is a bad practice to dump masses of sulphonamide powder into the peritoneum. It becomes walled off in clumps by adhesions, and these may be a real danger later. A sounder method is to introduce the powder stirred up in normal saline. But what drug? Vaughan Hudson and Smith recommend 15 to 20 grammes of sulphanilamide suspended in 60 to 70 c.c. of normal saline, and with this drug-they reduced their mortality in grave general peritonitis and resection of gangrenous gut from 55% to 8 3%. Gardiner rather favours sulphapyridine, also suspended in saline, as it showed the slowest absorption rate and lowest toxicity of any drug he employed.
Young and Warren Cole use phthalyl sulphathiazole or succinyl sulphathiazole intraperitoneally on the grounds that they produce no adhesions and are lethal to coliform organisms.
Fauley et al. produced experimental gangrenous appendicitis in dogs by ligating the blood-vessels of the appendix, and obtained strikingly successful results when treatment by intramuscular penicillin was started one hour after the operation. George Crile, Junior, has recently described a series of 50 cases of peritonitis, either general or local, secondary to appendicitis, treated by 100,000 units of penicillin every two hours for several days, with remarkably good results. There was only one death, from mesenteric thrombosis, and in all the others the infection was controlled by penicillin.
The prophylactic treatment of post-operative peritonitis.-In conditions involving partial obstruction, such as carcinoma of the colon, the fear of intraperitoneal leakage and fatal peritonitis has in the past dictated the custom of operating in multiple stages, starting with a colostomy for the relief of obstruction. Where obstruction is not too complete, most surgeons are finding that succinyl sulphathiazole or phthalyl sulphathiazole given by mouth in adequate doses for three or four days before operation causes such a reduction in the bacterial flora of the gut that primary resection and suture can be carried out with impunity in many cases where it would have been fatal before the use of these drugs. They may well be supplemented by intraperitoneal sulphonamides, but the relative sterilization of the bowel contents is the main objective.
Within recent months, we have witnessed two vigorous tugs at the pillars of the house of surgical orthodoxy. I refer, of course, to Spalding's attack, on the timehonoured Fowler position, and Hermon Taylor's advocacy of the non-operative treatment of perforated peptic ulcer. In my view the theory that the Fowler position is the best position to protect the patient from subphrenic abscess formation and from post-operative chest complications does not emerge unscathed from Spalding's attack. Without subscribing to all his arguments about the hydraulics of the subphrenic spaces, I am impressed by his contention that the pneumoperitoneum that follows laparotomy is a source of pain and limitation of breathing in the Fowler position, for I know that pneumoperitoneum induced for radiography of the solid viscera produces marked shoulder-tip pain if the patient sits up, but little or no pain while he is recumbent. I do not follow him in his argument that the Fowler position is uncomfortable to the patient. To my mind, it is too comfortable, and as the nurse is apt to think that his chest is safe in that position, the patient is allowed to lie still for hours with the base of his lungs immobile, and the veins of his calves stagnant, when what he needs for both lungs and limbs is very frequent movement and change of position.
By Hermon Taylor's plea for the expectant treatment of perforated peptic ulcer as a routine I find myself much less convinced. One may concede that in a 3 125 126 Proceedings of the Royal Society of Medicine 4 patient who is a thoroughly bad risk by reason of bronchitis or cardiac weakness it may be preferable to try expectant treatment, and that gastric suction is a valuable safeguard in such a case, but in the average patient with early surgical closure under spinal anesthesia, the mortality is negligible. Except for one case who had perforated five days and had a subphrenic abscess, I have not lost a patient with a perforation in the last 24 operated on in private. In my Unit during the past five years we have had 100 acute perforations with 8 deaths, but all these deaths were either in patients who had perforated over twenty-four hours before admission (2 cases) with very copious escape of fluid, or, if early, were bad risks by reason of chronic bronchitis and emphysema or old age. My main contention is that by Hermon Taylor's method, it is impossible to be sure that the gastric suction is preventing the escape of duodenal contents into the peritoneum in dangerous amounts. The stomach may be sucked dry, but a stenosis or spasm at the pylorus may so shelter the perforation in the duodenum from the effect of the suction, that bile and duodenal contents pour out in lethal quantities. And we know that although this fluid may be sterile at first, it soon becomes infected, and the peritonitis may go on to fatal paralytic ileus. One feels little anxiety about an early perforated ulcer that has been closed securely by suture, but I could not sleep at night if I were wondering to what extent leakage might be going on under the gastric suction regime. I believe expectant treatment is only justified in bad-risk cases, and for them it is a definite advance in surgical technique. Hermon Taylor states that the orthodox surgical practice is to suture the perforation and drain the peritoneum, but surely drainage for these cases has been abandoned as being both unnecessary and dangerous.
Mr. C. G. Rob: Protein balance in acute peritonitis.-Recovery from established acute general peritonitis whilst it is dependent to a certain extent upon the skill nf the operating surgeon, is governed to a far greater degree by the pre-operative and post-operative care which the patient receives. I intend therefore to discuss one factor in the ward care of these patients. This factor is protein balance.
During the late war surgeons were interested in protein balance, and a large amount of research was undertaken with particular reference to protein metabolism in wound healing, burns, and wound shock. Amongst these investigations the easily estimated plasma proteins received considerable attention, and some surprising facts came to light. For example the patient with chronic long-standing wound sepsis usually has a normal plasma protein, although a very considerable total loss of protein has occurred; presumably the blood protein level is kept up at the expense of the tissue proteins. However, in acute diseases such as burns or acute peritonitis the plasma protein level may fall before the tissue proteins can be mobilized to replace the loss.
Patients with acute general peritonitis suffer from a reduction of the body protein, which progresses with the disease until it becomes apparent as a fall in the plasma protein level. This reduction of the body protein occurs in four main ways:
(1) As exudate from the surface of the inflamed peritoneum which surface is equal to the cutaneous surface of the body. (2) Into the lumen of the distended intestine when paralytic ileus has occurred. (3) Into the serous and subserous layers of the peritoneum due to vasodilatation and inflammatory aedema. (4) Due to an associated reduction of protein digestion.
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In addition in acute peritonitis as in any other infective process, the albumin globulin ratio of the plasma proteins changes; the albumin level falling and the globulin level rising. The importance of this is that the plasma globulins. exert an osmotic pressure which is only about one-third of that exerted by an equivalent quantity of plasma albumin. The accompanying diagram illustrates the effect of acute general peritonitis on the blood volume, the packed cell volume or haematocrit reading, and the protein content of the blood. It compares these with the changes which occur in burns and severe vomiting. The height of each column represents the total blood volume, the spotted area the red and white blood corpuscular volume, the clear area the water, salt content, &c., and the black area the plasma proteins. Column 1 under each heading is the normal. Column 2 indicates the position after fluid and protein loss have reduced the blood volume. Column 3 shows what happens after the blood volume has been restored by glucose saline infusion; column 4 demonstrates the theoretical state of affairs after giving both plasma transfusions and glucose saline infusions to a patient with acute general peritonitis. The figures below indicate the red blood corpuscular count and the plasma protein level.
It will be seen that the changes in acute.peritonitis.are a combination of those found in burns and severe vomiting. The initial hemoconcentration results in a raised packed cell volume or haematocrit reading, and a plasma protein whose percentage is unchanged although a reduction of the total quantity of protein in circulation has occurred. If this haemoconcentration is corrected by glucose saline alone, the plasma protein level will fall as the blood volume rises. However if both glucose saline and plasma are given it can be maintained at the normal level. This is of great clinical importance, and in my opinion a plasma transfusion should be given to every patient whose peritoneal infection is sufficiently severe to require an intravenous infusion. For, not only will it prevent the onset of the peripheral circulatory failure from which these patients may die, but if given in sufficient quantity it may even correct established peripheral circulatory failure in an apparently moribund patient.
Another and very important aspect of such plasma transfusions is that, provided the function of the heart remains satisfactory, pulmonary cedema is less likely to occur than with a glucose saline infusion. For the colloid osmotic pressure of the blood is maintained at the normal level, which pressure will oppose the passage of fluid from the blood-stream into the pulmonary alveoli.
During the past three years I have treated 31 patients with established general peritonitis on a post-operative regime of gastro-intestinal aspiration, plasma transfusion, glucose saline infusion, parenteral penicillin, and chemotherapy with a sulphonamide. Of these 31 patients, 25 were treated before signs of peripheral circulatory failure had occurred, and each patient received an average of 2 pints of plasma and 4 pints of glucose saline a day until intestinal activity was re-estab-Proceedings of the Royal Society of Mledicine 6 lished, the plasma being given as a prophylactic against a possible fall in the blood protein level and the resultant circulatory failure. Not one of these patients developed any sign of peripheral failure and all made a satisfactory recovery.
The remaining 6 did not receive a plasma transfusion until after peripheral circulatory failure had developed, they were moribund with a very rapid thready pulse, a subnormal temperature, a cold clammy skin, and a clear mentality. But in spite of this 3 recovered, their recovery being due I have no doubt to the very large quantities of plasma which they received. Total volume of plasma which each patient received was spread over several days, and consisted of an initial large and rapid plasma transfusion of 4 to 8 pints, followed by an average intravenous fluid intake of 6 pints per day'including a maintenance dose of plasma. Feeding by mouth was restarted as soon as the abdominal condition would allow.
In conclusion, whilst the vast majority of patients with acute peritonitis recover without the aid of a drip or suction, the minority with acute generalized peritoneal inflammation need all the help that we can give them, if they are to get better.
These seriously ill patients lose a great quantity of protein, which loss can only be corrected by the intravenous route. I therefore recommend that every patient whose peritonitis is so bad that an intravenous infusion is necessary, receives plasma as a prophylactic measure against the peripheral circulatory failure from which these patients so often succumb, and that the moribund peritonitis patient with a rapid thready pulse and cold clammy skin is given a chance by energetic plasma transfusions. For patients up to middle age the results may be dramatic. See ELMAN, R. L., LLSCHER, C. (1943) Internat. Abstr. Surg., 76, 503.
Mr. R. Vaughan Hudson: Prophylactic use of sulphonamides.-Collier and Jackson have shown that after the implantation of an' intraperitoneal sulphonamide, the concentration in the portal vein was three to four times that of the blood-stream. This observation produced evidence that toxins and bacteria from the general abdominal cavity were conducted by this route, and reaffirmed our surmise that a great deal more was happening in the hepatic and renal tracts than could be deduced from examination of the systemic blood-stream.
Parenteral penicillin.-One had at first regarded penicillin in the light of closed lesions which had occurred within the intact peritoneal cavity, and failed to appreciate that where an injury had occurred from the outside pyogenic organisms were swept in with the missile; surgical incision can be regarded in the same light, and prolonged drainage also invites the entry of pyogenic organisms.
In this respect penicillin is proving to be most successful in preventing secondary infection of the surgical incision, and second'ary infection of essential drainage-tube sites. Moreover, its great value is in the prevention, or control, of the thoracic complications so commonly occurring in the surgery of acute abdominal lesions. This latter is particularly gratifying as sulpha-therapy has been so disappointing in the prevention and treatment of these pulmonary lesions.
Perforated ulcer.-I have had five cases of perforated ulcer in which the patient has refused surgery but has recovered. The interesting factor was the typical complication of post-perforative basal collapse and pneumonia which gave rise to great anxiety in convalescence.
Suction drainage.-I feel that Hermon Taylor has made us appreciate still more the value of suction drainage, and whether the surgeon decides upon non-operative, or operative measures, it is suction drainage that will prove to be -the essential factor in reduction of mortality.
Lastly, I wish to emphasize the extreme importance of diagnostic straight X-rays of the abdomen, and their great value in the post-operative management of the physiological recovery of the alimentary tract.
